S1 Supporting Figures
. MTM spectrum up to Nyquist frequency ( f N = 0.14 kyr −1 ) of the benthic carbon isotope record from ODP Site 1262 [Littler et al., 2014] (cf. main paper, Fig. 1 ).
Note lack of large peaks in the half-precession band at 11.5 and 9.3 kyr compared to precession peaks at 23 and 18.6 kyr. Other peak heights in the half-precession band are similar to various (random?) peaks at f > ∼ 0.11 kyr. Figure S2 . MTM spectrum up to Nyquist frequency ( f N = 0.14 kyr −1 ) of the benthic oxygen isotope record from ODP Site 1262 [Littler et al., 2014] . Figure S6 . MTM spectrum of the benthic carbon isotope record from ODP Site 1262 [Littler et al., 2014] (red = default as in main paper, Fig. 1 ) and including PETM and ELMO, uncropped (magenta). The spectra are very similar, except for the 405-kyr peak, which is weakened when including the hyperthermals. This is almost entirely due to the large CIE at the PETM (ELMO makes little difference). As the PETM onset appears to be out-of-phase with the 405-kyr cycle [Cramer et al., 2003; Zachos et al., 2010; Littler et al., 2014] , the large PETM-CIE disrupts the 405-kyr cycle, leading to a weakened 405-kyr peak in the spectrum. If instead, S ∆ is calculated without detrending, the result reflects more of a blend between covariance and long-term trends, depending on window size. This is best illustrated by using larger time windows, i.e., a smaller number of bins (say, 5 bins covering ∼1.5 myr each, Fig. S8 ). For the bins at the edges around 54 and 60 Ma, the secular trends in δ 13 C and δ 18 O are similar and moderate in size (Fig. S8b) . Hence S ∆ mostly reflects the covariance, which is (relatively) larger in δ 18 O compared to δ 13 C around 54 than around 60 Ma. Around 59 Ma, the δ 13 C-trend is reversed up to the PCIM, hence the negative sign of S ∆ . Between 57 and 55 Ma, the δ 18 O-variance is larger than around 60 Ma but is partly compensated for by the (relatively) larger negative secular trend in δ 13 C (Fig. S8b) . The long-term trends are pertinent to secular changes in carbon cyling and climate on multi-million year time scale [e.g Komar et al., 2013] , rather than rhythmic carbon release and burial on orbital time scale. 
